Clinical, hemodynamic, electrocardiographic (ECG), echocardiographic, left ventricular (LV), and coronary angiographic (CA) fi ndings are reported in a case with apical hypertrophy (AH), a form of hypertrophic nonobstructive cardiomyopathy (HNCM). The most striking symptom was chest pain and the most conspicuous electrocardiographic finding consisted of giant negative T waves, reaching an amplitude of 4.0mV. Echocardiography revealed an apical thickness of the septum and posterior wall of 40mm; this was significantly greater than septal and posterior free wall thickening in the LV outflow area. The anterior motion (SAM) of the anterior mitral leaflet, was present, and, in hemodymic investigation, the isoproterenol test was negative. The left ventricular enddiastolic pressure (LVEDP) and the EF were elevated. In the LV angiogram from the right anterior oblique position (RAO), the LV free wall thickness at the apex was significantly thicker than at the outflow tract level. The patient had dilated coronary arteries.
SUMMARY
Clinical, hemodynamic, electrocardiographic (ECG), echocardiographic, left ventricular (LV), and coronary angiographic (CA) fi ndings are reported in a case with apical hypertrophy (AH), a form of hypertrophic nonobstructive cardiomyopathy (HNCM). The most striking symptom was chest pain and the most conspicuous electrocardiographic finding consisted of giant negative T waves, reaching an amplitude of 4.0mV. Echocardiography revealed an apical thickness of the septum and posterior wall of 40mm; this was significantly greater than septal and posterior free wall thickening in the LV outflow area. The anterior motion (SAM) of the anterior mitral leaflet, was present, and, in hemodymic investigation, the isoproterenol test was negative. The left ventricular enddiastolic pressure (LVEDP) and the EF were elevated. In the LV angiogram from the right anterior oblique position (RAO), the LV free wall thickness at the apex was significantly thicker than at the outflow tract level. The patient had dilated coronary arteries.
We conclude that these findings are typical for AH (HNCM) and it seems that hypertrophic obstructive cardiomyopathy (IHSS, MO), and hypertrophic non-obstructive cardiomyopathy (ASH, AH) are different manifestations of a wide spectrum of hypertrophic cardiomyopathy. YPERTROPHIC cardiomyopathy is most probably a genetic disease of the myocardium.1)-4) Some investigators have found autoimmune antibodies against the heart muscle in such patients and have postulated an autoimmuno genesis.5)-7) More recently, a heterogenetic etiology has also been suggested.8),9) There are two types of hypertrophic cardiomyopathy, hypertrophic obstructive cardiomyopathy (HOCM) and hypertrophic nonobstructive cardiomyopathy (HNCM).10)-12) In HOCM, there is a intraventricular gradient at rest and/or after provocation tests. When a gradient is present, the obstruction is either in left ventricular (LV) outflow tract (LVOO), the so called IHSS, or in midventricle (MVO).13), 14) In HNCM, there is no intraventricular gradient. The hypertrophy may involve the intraventricular septum, with or without involvement of the LV posterior free wall, causing an asymmetric septal hypertrophy (ASH).11) The hypertrophy may also involve the apical area of left ventricle (AH), rather than the outflow tract,15)-17) and cause LV cavity elimination.
Clinical reports of AH with giant negative T waves in the electrocardiogram are rarely known.16)-18) This paper reports the clinical, hemodynamic, echocardiographic, and angiographic features of a case with giant negative T waves.
CASE REPORT
A.M. #58330.
A 22-year-old male was admitted to the Cardiovascular Center in September, 1980 because of chest pain and striking electrocardiographic abnormalities.
The personal history was unremarkable, except for a familial history strongly suggestive of hypertrophic cardiomyopathy in two relatives. Physical examination revealed an apparently healthy and well developed young man. His height was 165cm and weight 62Kg.
The pules rate was 80/min and the blood pressure was 120/80mmHg.
Cardiac ausculation revealed a S4 gallop and grade 1-2/6 systolic murmur at the apex and 5 left the intercostal space. Peripheral pulses and fundoscopic examination were unremarkable. Routine laboratory tests: hemoglobin, hematocrite width, erythrocyte count, BUN, creatinine, serological tests, enzyme assays, fasting test, 2 hour post brandial blood sugar level, and lipid profile were within normal limits. The chest roentgenography only showed a prominent left ventricular. The electrocardiogram is shown in Fig. 1 . The finding include a left atrial abnormality, high voltage criteria for left ventricular hypertrophy, normal axis, and giant negative T waves which exceeded 4mV in most of precordial leads. The M-mode echocardiogram is presented in Fig. 2 . The septum and posterior free wall thickness are 45mm and 48mm in the apical and septal region of the left ventricle, respectively.
The thickening ratio of septum and free wall at the apex to the outflow tract is more than 2.5. Systolic anterior motion of the anterior mitral valve leaflet is also present.
Cardiac catheterization data are summerized in (Fig. 3a, b , Table I ) in the right anterior, oblique projection revealed severe thickening of the left ventricular wall, a supernormal ejection fraction (92%), and left ventricular cavity elimination. The coronary arteries were patent and rather dilated. After a 10 month follow-up period, the patient developed a left bundle branch block which progressed to a complete atrioventricular block over a 6 month period. A pacemaker was implanted.
DISCUSSION
Since the only histopathological evidence in this patient was a severely thickened left ventricular wall and intraventricular septum in the apical area with an undilated LV cavity, the presence of giant negative T waves and a high QRS voltage in the ECG and a positive familial history indicate that is a subtype of hypertrophic nonobstructive cardiomyopathy (apical hypertrophy, AH). This condition is characterized by a unique configuration and marked LV cavity elimination in the right anterior oblique left ventriculogram as well as typical findings in the M-mode echocardiogram. The main difference between AH, the normal heart and other types of hypertrophic cardiomyopathy is the ratio of thickness of the free wall and the septum in the apical area occasionally in the midventricular portion of left ventricle to the thickness of the same left ventricular walls in the outflow tract.16),17) The most characteristic findings in AH are electrocardiographic features, which include a high QRS voltage, the absence of deep Q waves with normal T waves in left precordial leads (a sign of septal hypertrophy), and giant negative T waves, especially in V4-V6. It seems typical for the main QRS vector to be normal (+15, +75), in contrast to left axis elimination in typical left ventricular hypertrophy. These findings have also been reported by other investigations.15),17)-20)
The echocardiogram shows some thickening of septum and posterior free wall of the LV outflow tract, but the essential finding was a significant thickening of the septum and posterior free wall in the apical area, in comparison to the thickness of the same left ventricular walls in the outflow trace. A systolic anterior motion of anterior leaflet of mitral valve (SAM) was present in the echocardiogram in this case. This (SAM) is not an invariable finding for HOCM; SAM has been also reported in other types of HCM.21) The hemodynamic findings were characterized by the absence of an intraventricular gradient, even with the isoproterenol provocation test, and the absence of the Jpn.
Heart J. S eptember 1982 post-extrasystolic beat phenomenon. The septal hemodynamic finding was high ejection fraction, despite the elevated LVEDP. This finding may be due to hypercontractile LV in HNCM, with reduced complaince.22), 23) The shape of the left ventricular cavity and the great thickness of the free wall and septum in the apical area of these patients suggests apical hypertrophy of the left ventricle, a variety of nonobstructive hypertrophic cardiomyopathy. Apical and, in some cases, mid-ventricular end-systolic cavity elimination, supernormal ejection fraction, elevated left ventricular end-diastolic pressure, and a hypercontractile but noncompliant left ventricle are characteristic angiographic features. 20) It seems that the term "LV-cavity elimination" is more suitable for the angiographic pattern in AH than LV cavity oblitration, because the catheters are mostly used for restrictive cardiomyopathy. In our cases the coronary angiography showed a significant dilation.
In the absence of an intraventricular gradient and atherosclerotic lesions, chest pain, and abnormal repolarization on electrocardiogram, in the form of deep inverted T waves, may be related to a relative myocardial ischemia due to severely increased myocardial mass, a hypercontractile state, decreased complaince,22) abnormal contraction of the LV,23) and an abnormal coronary pattern. We suggest that hypertrophic cardiomyopathy (obstructive or nonobstructive) may involve any part of the ventricular wall and septum and that clinical and hemodynamic manifestations are primarily related to the site of maximum pathological involvement. Thus, left ventricular outflow obstruction (LVOO, so called IHSS), midventricular obstruction (MVO), asymmetrical septal hypertrophy (ASH) and apical hypertrophy (AH) can be viewed as different manifestations of hypertrophic cardiomyopathy, independent of the etiology.20)
